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Objectives The purpose of this study is to analyze the osteoarthritis-related effect of
each constituent herb of ChondroT, the herbal medicine that used for osteoarthritis,
Methods We searched osteoarthritis-related studies on each constituent herb of
ChondroT via five Korean Medicine web databases, We classified these studies by each
constituent herb (Ostericii Radix, Angelica Gigas Nakai, Clematidis Radix, Lonicerae Flos,
Phellodenadri Cortex) and researched the osteoarthritis-related effect,

Results We collected 18 studies (two studies of Ostericii Radlx; five studies of Angelica
Gigas Nakai, three studies of Clematidis Radix; six studies of Lonicerae Flos, and two stud-
ies of Phellodendri Cortex). All of these studies were composed of in vivo and in vitro, and
there were six pharmacopuncture experimental study. All experiments showed the sig-
nificant effects on specific inflammatory mediators,

Conclusions These results suggest that ChondroT will be able to apply to the treatment
of osteoarthritis through continuous research and development, (J Korean Med Rehab
2015;25(4):55-63)
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Paper identified from
search

(n=G:385, D:1722, W:84,
K:332, H:769)

Excluded after screening of
titles and abstracts
(n=G:383, D:1717, W:81, K:326, H:767)

Fig. 1. Flow chart of the trial selec-
Paper retrieved for further tion process (G Ostericii Radix, D:
Angelica Gigas Nakai, W: Clematiclis
Radix, K. Lonicerae Flos, H: Phello-
(n=G:2, D:5, W:3, K6, H:2) dendri Cortex).

evaluation

Table I. Summary of Osteoarthritis-related Research on Each Constituent Herb of ChondroT

First Author

No. (Year) Title Journal
17 Park CW  The effect of Phellodendri Cortex aqua - acpuncture pretreatment at rabit Journal of Korean
(1998) knee joint arthritis on the reduce of inflamation content induced by Acupuncture&Moxibustion Society
lipopoly saccharide
2 Jang SI Anti-Inflammatory Effect of Ethanol Extract of Angelica uchiyamana in ~ Korean Journal of Oriental Medical
(2002) Activated Murine RAW 264,7 macrophages Prescription
3" Yu S Effect of CR (Clematidis Radix) on Anti-Inflammatory, Analgesic and Journal of Korean Medicine
(2004) Antipyretic in Animal Model. Rehabilitation
4 Lee DE Inhibition of Lipopolysaccharide-Inducible Nitric Oxide Synthase, TNF- @, Korean Journal of Oriental
(2005) IL-18 and COX-2 Expression by Flower and Whole Plant of Lonicera  Physiology and Pathology
japonica
5t Yang KJ  Effects of Clematis mandshurica Rupr. on Nitric Oxide Synthase in the Korean Journal of
(2005) Periaqueductal Gray of Collagenase-induced Rat Osteoarthritis Model Meridian&Acupoint
6" Yun YG  Inhibitory Effect of Aqueous Extract from Lonicera japonica Flower on  Korean Journal of Herbology
(2007) LPS-induced Inflammatory Mediators in RAW 264.7 Macrophages
7 Kim JY A Study on the Effect of Herbal-acupuncture with Phellodendri Cortex  Korean Journal of
(2007) Solution on Collagen-induced Arthritis in DBA/1] Mice Meridian&Acupoint
g Park HJ Inhibitory Effect of Extract from Ostericum koreanum on LPS-induced  Korean Journal of Herbology
i (2008) Proinflammatory Cytokines Production in RAW264.7 Cells
91>) Kim CM The Effects of Different Extracts of Ostericum koreanum on the Korean Journal of Herbology
(2009) Production of Inflammatory Mediators in LPS-stimulated RAW264.7 Cells
10" Ahn SH Lonicerae Flos Inhibited COX-2 and MMP-9 in LPS Induced Arthritis of Korean Journal of Oriental
(2010) Mouse through Regulation of MIF Physiology and Pathology
117 Kim HS Effects of flos lonicerae water extract on anti-rheumatiod arthritis Korean Journal of Oriental Medical
(2010) Prescription
12" Ryu MS The Effect of Angelica gigas NAKAI Pharmacopuncture at ST36 and BL23 Journal of Korean
(2010) on Freund’s Adjuvant Arthritis in Rats Acupuncture&Moxibustion Society
13" Choi YJ Effects of Angelicae Gigantis Radix pharmacopuncture on Nitric Oxide  Journal of Korean of
(2011) and Prostaglandin E2 Production in Macrophage Pharmacopuncture
14% Yun KJ Effects of Hot Aqueous and Ethanol Extract from Lonicera japonica Flos Journal of Korean
(2012) on NO and PGE; in Macrophage Acupuncture&Moxibustion Society
15% Lee JS The Effect of Clematidis Radix Herbal-acupuncture Solution, on Collagen, Journal of Korean
(2012) Adjuvant, Lipopolysaccharide and Phospholipase A2 Induced Acupuncture&Moxibustion Society
Rheumatoid Arthritis in Mice
167 Kang YG A Study on the Inhibitory Effect and Mechanism of Lonicera Japonica on Journal of Korean Obstet Gynecol
(2013) Type 1 Interferon
17% Han HS Anti-inflammatory Effect of Angelicae Gigantis Radix Water Extract on  Korean Journal of Herbology
(2013) LPS-stimulated Mouse Macrophages
18% Han HS Anti-inflammatory Effect of Angelicae acutilobae Radix Water Extract on Korean Journal of Herbology
(2013) LPS-stimulated Mouse Macrophages
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FHolgiet,
gF, cytokine & ol that J&F mitogen-activated protein
kinases (MAPKs)¢] &9z &3} endotoxin shock]
oA &3} Soll ek AL FParion, 17 52 No,
prostaglandin B, (PGEx)A/dell tigk &3}, inducible ni-
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Table II, Summary of Osteoarthritis-related Effects on Ostericii
Radlix

No. Subject Effects

1" RAW264.7 cells  Inhibit NO, TNF-a, IL-6, IL-10
Inhibit p38, ERK, JNK
Inhibit NO, PGE, production

Inhibit iNOS

15)

2 RAW?264.7 cells

NO: nitric oxide, TNF: tumor necrosis factor, IL: interleukin,
ERK: extracellular signal-regulated kinase, JNK: c-Jun NH2-
terminal kinase, PGE,: prostaglandin E,, iNOS: inducible nitric
oxide synthease.
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o] SHEY B =22 F SUSE 49| AX
A 199 &5 AFo] len, 23 TR
2, 30 FAFEES A8E Aot 7Y L
FHGRS freund’s adjuvant® FEFE WA o] #HHY
Rdlof] F5te] H=EA]4= interferon-y (IFN-7), tu-

mor necrosis factor-@ (TNF-a ) £¢] W3}ol s, 2"
T2 o] thAAIEdX NO B PGE2 AJ/de]] vl
A= gkl sl Arskdnt. @ FEEl gk
= Auird FY 5o RAW264.7 AlEoA NO 2 TNF-
a o] AT} INOS, cyclooxygenase-2 (COX-2) @&lo] that
EIE Aefugia, e T wle] wRolN Ziz) giet
AgT1e] thAjA|zel el F5-s A3EISITKTable 1),
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el 2 I =2 F 3Wo=E 239 F
B 499 199 B, A FAET Ak £ T

carrageenan® 2 FUHE PEY 2l BF o =g
Fofate] AL g 2, s dakgol gk A X9
3h9daL, o B8 collagenase® e #EQ mdl 37
o] YA 2F2-S Fofsle] nitric oxide synthase (NOS)<}
neuronal NOS (nNOS) W&ol n|x|& JaFs dolH gk

Table III, Summary of Osteoarthritis-related Effects on Angelica
Gigas Nakai

No. Subject Effects

8)

RAW?264.7 cells

Adjuvant-induced
arthritis rats

3 RAW264.7 cells

Inhibit NO, PGE, production
Decrease edema rate

Increase IFN-7y , TNF-a

Inhibit NO, PGE, production
Suppress iNOS, COX-2 expression

Inhibit TNF- @ , MIP-1 @, G-CSF,
M-CSF, VEGF, MIP-1/, MIP-2,
GM-CSF, 1L-6, 1L-10

Inhibit IL-6, TNF- @, G-CSF,
GM-CSF, MIP-1 @

18)
2

4 RAW264.7 cells

5% RAW264.7 cells

IFN: interferon, TNF: tumor necrosis factor, NO: nitric oxide,
PGE;: prostaglandin E,, iNOS: inducible nitric oxide synthease,
COX: cyclooxygenase, MIP: macrophage inflammatory protein,
G-CSF: granulocyte colony-stimulating factor, M-CSF: macro-
phage colony-stimulating factor, GM-CSF: granulocyte macro-
phage colony-stimulating factor, IL: interleukin, VEGF: vas-
cular endothelial growth factor.
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Table IV, Summary of Osteoarthritis-related Effects on Clematicis
Radix

Table V, Summary of Osteoarthritis-related Effects on Lonicerae
Flos

No. Subject Effects

17 Carrageenan-induced Decrease CRP, ESR, WBC
arthritis rats Decrease frequency of writhing
syndrome

Increase threshold of pain
11)

2 Collagenase-induced Suppress nNOS, NOS expression
arthritis rats
321) RAW?264.7 cells Reduce arthritis index

Collagen, adjuvant, Suppress PLA;, COX-2 expression
LPS, PLA2 induced Decrease PGE, production
arthritis

nNOS: neuronal nitric oxide synthase, NOS: nitric oxide syn-
thase, PLA,: phospholipase A,, COX: cyclooxygenase, PGE::
prostaglandin E,.

o} )3l o B2 RAW264.7 AES} type 11 collagen,
adjuvant, LPS, phospholipase A, (PLAy) & Zd 313
£ °|&3I3IrHTable 1v).

4) 223

Fo3le] Y I =ES F 6HolH 63 2
T LPSE S5 % RAW264.7 AlZ 2 #EY 1d 3HE
olg3tylon, B3 17 = collagen -+ Ao 24
3lF o) FAlol AHS NP3 HTable V)

5) &y

o3 ZtH(Table VI).
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AleAN 7 gt B Ael e HaA
P A(degenerative arthritis), E|3§4d #23Hdegenerative
joint disease), WA TEF(osteoarthrosis) 0|2}l
e W9 e e Y S ek

2% o2 10

ol B, 34, 13, A WS 5o 39 e
e Astolt. slolomi a3, A, 44, W

No. Subject Effects

1" RAW264.7 cells  Inhibit NO, iNOS, COX-2, TNF- @
IL-153, IL-6

2" RAW264.7 cells  Reduce NO, PGE,, TNF-a, IL-1,
IL-6, COX-2

310) LPS induced
arthritis mouse
47 RAW264.7 cells
Collagen induced
arthiritis mouse

Decrease MIF, COX-2, MMP-9

Inhibit NO, IL-1 8, IL-6, TNF- @
PGE,, iNOS, COX-2

Reduce arthritis incidence, index,
paw edema

RAW?264.7 cells

LPS induced
macrophage

Suppress NO, PGE, production

Inhibit type I IFN, IRF-1, 3, 7
Reduce STAT-1, 3 activation

NO: nitric oxide, iINOS: inducible nitric oxide synthease, COX:
cyclooxygenase, TNF: tumor necrosis factor, IL: interleukin,
MIF: migration inhibitory factor, MMP: matrix metal-
loproteinase, IFN: interferon, IRF: interferon regulatory factor,
STAT: signal transducers and activators of transcription.

Table VI, Summary of Osteoarthritis-related Effects on Phello-
dendri Cortex

No, Subject Effects

1 LPS induced rabbit Inhibit TL-1 4, leucocyte, loss of
proteoglycan
29 Collagen induced  Decrease arthritis index, incidence
mice of arthritis, joint edema
Decrease IL-1/3, 1L-6, IFN

IL: interleukin, IFN: interferon,

Fof qrlassh vlgh, 28k, B AeAE 5ol o
peav) glewl, Puslstden WA 1Al 74,
275l S W wele] B Qhhe v o
ele] B34 ol 27e ol
S GL d=ell 7AHS] A=) ZhliRe vl 9
&4 5 sk A7l Hol interleukin (ID-1,
TN 5 AT 2ejiiol] oJs) shish 23]
o]F0 A ™, matrix metalloproteinase (MMPs), 1L-8, IL-6,
PGE,, NO 59| EH|E Z7IAI7A o]V proteoglycan,
T =Tt HashHx SAlZARE]

71de] &

type II collagen

A S, oleld 3 Fol B Bk, AAA &
5 gelrh A, BAre 5%, 53, 99 5o 2
4o ol €
gl Amt vokRd Ag, oFF A7, 544
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o] g9% aIE AP A3 NO ALke] A, TNF-«,
IL-6, 1-10 5 cytokine®] A4 A, extracellular sig-
nal-regulated kinase (ERK), c-Jun NH2-terminal kinase
(NK), p38e] kst ojalge oHelshgith. ERK, JNK,
p38e AlaEe] veksh A=t 7eS 8= MAPKs
9] FHRALER o5 olislE AFEle] AERHo=w
NO®| IS Fo] BAF EFE HeIrha AEry?,
2 5% 91e) meol NOsH PGE.2] 4o] felap
PHBE Al Noel Fwd Bule AESHE

Bol 27 £ R, POEE ZAdae] doluh

= 59l AE] B oxE gz B,
SRS § SO kg 48T 8 283 £

F55 A8S =8 390 k. ®Y 5o 2
adjuvant FZ 3F o) FYs}o] FEAES] DA
INF-a o] S7} 335 Hrh IFN-7 = HAAE &
3} cytokine2 2 @50l Qe FHolA dEF 5 %—7W
]‘_—. 74&; olgqxq o]ocq TNE- ¢ &= e _\,J_J,]—a]___
s 848 A shaL, Ta FFTE-Slel 2
Ji= FZAEE AFste] Ia FEEAA 7ok
Aoz A gk FYUL B9 o5 E 5
3 FUF go] PP Bt FY 5 I
Zelo] NOSH PGE,2] A4S oAIshe dalgla, Ve
NO, COX-2, TNF-a & f5vi7l=2s Ak st
otk e Aol AP BRate] 1Ye 23

S 53] FFHi= TNF-a@, macrophage inflammatory

protein (MIP)-1 @, granulocyte (G)-CSF, macrophage
(M)-CSF, vascular endothelial growth factor (VEGF),
MIP-1/, MIP-2, granulocyte macrophage (GM)-CSF,
L6, 1L-102] ARZ71E oAIsHla AP 116, TNE-
@, G-CSF, GM-CSF, MIP-1 @ &] A4571E5 A
010} el MIP-1e:s 3527 A4S E73ke] AZuke
e 7P, GOsre AT e Sl 4%
ARAES] 75 F7M7IAL, M-CSFE Agdhulel
Fom zUIAmAC] 287} WaTe] YFUH
59 28-S 3P, VEGF= 83 UlujA| Zoilr] w3
SRR Zeldolci ) Mip-1 B Hefkgah
SHkeol 285 3 =, MiP-2= EFe] B3R 2ol
J8kS GdsA HaL, GM-CSFE= 7H3R-gle] thaAE
7t et HE= ASehe gie a}u}z%’@
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H ES BF o) AFAE AT Folete] 1E, Y
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W 52 collagen i TEY 31 elA] NOS 2 nNOS

Fe A8l BEe I o 52 collagen

A AH fiBaek At wAAAe
EO]E] adjuvant % #E Y SF oA sl W
A& Hols dzetlon, cox-29] 27 A

At Aoz g

6] T3} =2 BT LPSE 2% RAW204.7 A]
¥ 9 #de md AHE olgsigor, o Fe No,
iINOS, COX-2, TNF-a, IL-1/53, IL-69] A/dE AIRHE,
' 2 NO, PGE,, TNF-a, IL-1, IL-6, COX-2 S9] 7+
22, ¢HY Z& migration inhibitory factor (MIF), COX-2,
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